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• Independent political subdivision 
• Serve 1.7 million people (18 localities) 
• 3,000 square miles 
• Mission & Vision 
 












C = treatment plant locations 
Sustainable Water Initiative for Tomorrow 
•Water Challenges (water resiliency) 
•SWIFT (“One Water” Solution) 
–Vision 
–Benefits 
–Northern Atlantic Coastal Plain Aquifer System 




Sustainable Water Initiative for Tomorrow 
• Chesapeake Bay Restoration 
 
• Groundwater Depletion 
 
• Saltwater Intrusion 
 
• Relative Sea Level Rise 
 
• Recurrent Flooding 
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FOR n 1E EASTERN DISTRICT OF VIRGlNIA 
Norfolk Division 
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COMMONWEALTH OF VIRGINIA. 
PlaintitTt. 
HAMPTON ROADS SANITATION 
OISTIUCT, 
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Effectiveness of Virginia's Water 




–Provide regulatory stability 
for wastewater treatment 
 
–Reduce nutrient discharges 
to the Bay 
 
–Provide a sustainable supply 
of groundwater  
 
– Protect the groundwater from saltwater 
contamination 
 
– Reduce the rate of land subsidence 
 
 






SURFACE WATER 80% 
Sustainable Water Initiative for Tomorrow 
Virginia’s Unsustainable Aquifer Withdrawals 
•Not enough groundwater to 
support current permitted 
groundwater users 
–Department of Environmental 
Quality proposed reductions in 
permitted withdrawal amounts 
•No new permits for large 
users  
•Estimated 200,000 




Critical Surface Violations 
Potomac Aquifer 
2014 Reported Use Conditions 
• Injection Locations 
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Prepared by Aquaveo, LLC 
29 June 2015 





Au 1gust 2016 
Sustainability of Groundwater Supplies in the Northern 
Atlantic Coastal Plain Aquifer System 
--------
By John P: Mast,erson and Jason P. Pope 
~ 
Study area 
Sustainable Water Initiative for Tomorrow 







Base from U.S. Geological Su""V digital data, 1:2,000,000 scale 
AJbers Equal Area Conic projection 
75° 720 
' ,n· ' CT 





14 L Percemage of total withdrawals / 46 and percemage of total depletion 
~ I \X)MI LES 
Stalnard parallels 34°31' N and 41°30' N: central meridian 75°30' W 
North American Datum of 1983 
50 100 KILOMITEHS 
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Figure 7. Cumulative groundwater withdrawals 
(27.8 trillion gallons [Tgal)) and storage depletion 
(2.2 T gal) as percentages of the total water withdrawn 
and groundwater depletion from 1900 to 2013. 
Groundwater withdrawals in the Long Island-New 
Jersey area accounted for about 68 percent of the 
total water pumped from the NACP aquifer system, but 
groundwater storage depletion in this area was only 
35 percent of the total groundwater depletion in the 
NACP aquifer system from 1900 to 2013. Conversely, 
groundwater withdrawals in the Virginia-North Carolina 
area only accounted for 14 percent of the total water 
pumped in the NACP aquifer system, and yet, about 
46 percent of the total groundwater depletion in the 
NACP aquifer system occurred in this area. Most of 
the withdrawals in the Long Island-New Jersey area 
were from the shallow unconfined part of the aquifer 
system, whereas in the Virginia-North Carolina area, 
withdrawals were mostly from the deep confined part 
of the aquifer. The source of water to wells pumped 
in unconfined aquifers mostly is from "captured" 
groundwater that otherwise would have discharged 
to surface waters unlike in confined aquifers where 
induced downward flow from overlying hydrogeologic 




About 98 percent of the total 
groundwater withdrawals (pumping) on 
Long Island are from the Magothy and 
upper glacial aquifers, which are 
essentially unconfined aquifers.  
 
In Virginia, about 87 percent of the 
total groundwater withdrawals are 
from the Potomac aquifer, which is 
separated from the surficial aquifer by 
intervening confined aquifers and 
confining units.  
 
Cross sections of hydrogeology for the 
geographic areas of A, Long Island, New 
York, and B, Virginia.  
Long Island, New York 
Virginia 
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Pie charts showing cumulative response of the 
hydrologic budget components (as percentages) 
to groundwater withdrawals from 1900 to 2013  
 
A, the Long Island aquifer system  
 
C, the Virginia aquifer system 
B, unconfined aquifers of the Long Island 
aquifer system  
D, the confined Potomac aquifer of the Virginia 
aquifer system  
Virginia 
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Simulated Potentiometric Contours 
Potomac Aquifer L 
50 Year Term - BASELINE 7 
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After sea level rise 
Before sea level rise 
-----------------------
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High Water Table Challenges    
swift 
~ 
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Nitrogen Reduction Unit Cost Comparison 
Figure 2 I Nitrogen Reduction Costs Differ Among Sectors and Practices, Creating Economic Opportunities for Credit Trading 





Storm- Storm water WWTP Enhanced 
water management upgrades nutrient 
retrofits for new (high) manage-
development ment plans 
15.80 
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Source: U.S. EPI\ and l\bt Associates, 2009; Wieland, ct al. , 2009; MDNR, 2008; Stewart, E. A. , 2006; WRI analysis using WWTP u11gradc costs from 
MDE and VDEQ. 
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SWIFT’s Potential To Offset Stormwater TMDL Reductions 





Oar F d 
Multiple Benefits + Affordability = Integrated Plan 









INTEGRATED PLAN = $1.32 Billion 
– SWIFT = $1.1 Billion 
– High Priority RWWMP = $208M 




IN THE UNITED STATES DISTRICT COURT 
FOR THE EASTERN DISTRICT OF VIRGINIA 
Norfolk Division 
UNITED STATES OF AMERICA and 
COMMONWEALTH OF VIRGINIA, 
Plai ntiffs, 
V, 
HAMPTON ROADS SANITATION 
DISTRICT, 
Defendant. 
Civil Action No. 2:09-cv-48 1 
AMENDED CONSENT DECREE 
n.ble 1: Estimated Costs to Implement Backstops and 
Final Virginia Ph:ase- I WlP Requinments 
Cost Estimates 
for the 
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•According to USGS 
–Up to 50% of sea-level rise 
may be due to land 
subsidence 
–Up to 50% of land 
subsidence may be due 
to aquifer compaction 
 
 
Land subsidence – we are sinking 
DEQ 2015 
18 
USGS Circular 1392 
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Simulated Potentiometric Contours 
Potomac Aquifer 




Water Level , Feet MSL 
a -200,0-180 D 21 ,o,o 
a -11910-160 D ,11060 
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• -119l0 -100 . 10110120 
• 121101,0 
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Simulated Potentiometric Contours 
Potomac Aquifer 
50 Year Term - All Injection Wells + 
ATl.ANTIC OCEAN 
EXPLANATION 
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Simulated Potentiometric Contours 
Potomac Aquifer L 
50 Year Term - BASELINE 7 
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Simulated Potentiometric Contours 
Potomac Aquifer -.L 
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Simulated Total Aquifer System Compaction 










• -0.50 to -0.25 
• -0 .25 to 0.0 
• 0.0 to0.25 
D 0.25 10 o.5o 
D o.5o 10 0.15 
D 0.15 101 .0 
D 1.0101 .25 
• 1.25101 .50 
• 1.50 101 .75 
• 1.75 to2.0 
Simulated Total Aquifer System Compaction 
from 1890 to 2064 - Total Permitted 









• -0.50 to -0.25 
• -0.25 to 0.0 
• 0.0to0.25 
D 0.25 10 o.5o 
D o.50 100.15 
D 0.1510 1.0 
D 1.010 1.25 
• 1.25 to 1.50 
• 1.50 to 1.75 
• 1.75to2.0 




 SWIFT Benefits: Potential Reduction or Reversal of Land Subsidence  
USGS found ground level 
rose 32 mm between 2002 
and 2015 coinciding with  
reduced groundwater  






Extensometer @ Nansemond  
• Installing an extensometer 
• Measure subsidence before and after 
water is put into the ground 
• Gain an understanding of the impact 
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Timeline 
• 2015 - Feasibility Study 
• 2016 - Concept Development  
–  Pilot systems 
–  Test wells  
–  NWRI 
– Extensometer 
 
• 2017 – Construct 1 MGD Demonstration Facility 
– Integrate SWIFT into CIP 
– Facility Layouts (costs & schedules) 
– Develop Long Term Oversight Framework 
– SAT 
– MS4 Nutrient Trading Agreements 
 
• 2018 - Program Management 
– Demonstration Facility Data Collection 
– Aquifer characterization 
 
• 2020 – EPA/DEQ/VDH formal approval 
• 2020 to 2030 – Construction through phased implementation 
• 2030 -  Fully operational   ̴ 100 MGD of purified water put into the aquifer 
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